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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the move path determination method of the measurement machine which measures the 
aforementioned device under test by moving relatively along with the move path with which the 
movable element for measured- value detection was beforehand set up to the device under test which has 
the measurement target point which should be measured The move path determination method of the 
measurement machine characterized by determining that a move path will measure the measurement 
target point describing above while the offset configuration in which only a predetermined distance 
made the outside surface of the aforementioned device under test offset outside is created and the 
aforementioned movable element moves in accordance with this offset configuration. 
[Claim 2] The move path determination method of the measurement machine according to claim 1 
characterized by giving the CAD data which specify the configuration of the aforementioned device 
under test from the exterior, and generating the aforementioned offset configuration based on this CAD 
data. 

[Claim 3] The move path by which a decision was made [ aforementioned ] is the move path 
determination method of the measurement machine according to claim 1 or 2 characterized by 
registering with a part program. 

[Claim 4] When the position which carried out the scan from the measurement target point A in 
accordance with the aforementioned offset configuration to the measurement target point B which 
should be measured to a degree, and projected [ aforementioned ] No. 1 in the offset direction is set to C, 
After moving the aforementioned movable element from A points to the position of the offset direction 
of C, The move path determination method of the measurement machine of the claim 1-3 characterized 
by determining a move path that the aforementioned movable element will move to the position 
corresponding to the aforementioned B point, maintaining the position of the offset direction given in 
any 1 term. 

[Claim 5] The measurement machine which measures the aforementioned device under test by moving 
relatively along with the move path which is characterized by providing the following, and with which 
the movable element for measured- value detection was beforehand set up to the device under test which 
has the measurement target point which should be measured. An offset configuration generation means 
to generate the offset configuration in which inputted into the definition information which specifies the 
configuration of the aforementioned device under test, and only a predetermined distance made the 
outside surface of the aforementioned device under test offset outside. A move path generation means to 
determine that a move path will measure the measurement target point describing above while the 
aforementioned movable element moves in accordance with the offset configuration which inputted the 
information on the measurement target point which should carry out measurement describing above, and 
was generated with the aforementioned offset configuration generation means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the measurement machine 
which determines the move path for the measurement to device under tests, such as a probe of a three 
dimensional measurer, and its move path determination method. 
[0002] 

[Description of the Prior Art] In the off-line teaching system of a three dimensional measurer, 
measurement information, such as a measurement target point, is added to the CAD data of a device 
under test, and generating the move path of a probe based on these CAD data or measurement 
information is made. I hear that a probe and a device under test do not interfere, and the point which 
should be taken into consideration when forming a move path is during probe movement. For this 
reason, conventionally, as shown in drawing 9 , a field is formed in the position which only the fixed 
distance alpha separated from the position projected most toward the outside in each direction of XYZ 
of the work 5 which is a device under test. When measurement of a certain measurement target point is 
completed by making the interior of a rectangular parallelepiped which consists of six formed fields into 
a safe field It is made to form the move path of retreating a measurement probe to the above-mentioned 
field, once moving onto the following measurement target point along the above-mentioned field, and 
moving a measurement probe to the following measurement target point. 
[0003] 

[Problem(s) to be Solved by the Invention] however, by the move path determination method of the 
conventional measurement machine mentioned above Since it is made to measure each measurement 
target point from the field which only the fixed distance alpha separated from the position most 
projected to each shaft orientations of a work 5 as shown also in drawing 9 When it includes many 
measurement target points in positions other than the position which carried out [ above-mentioned ] the 
protrusion, since the distance from the above-mentioned field to each measurement target point is long, 
about a measurement probe, distance movement must be carried out and there is a longer problem that 
great futility arises in the measuring time than required. 

[0004] this invention was made in view of such a point, and aims at offering the measurement machine 
which can shorten the travel of a measurement probe and can raise measurement efficiency sharply, and 
its move path determination method. 
[0005] 

[Means for Solving the Problem] In the move path determination method of the measurement machine 
which measures the aforementioned device under test when the move path determination method of the 
measurement machine concerning this invention moves relatively along with the move path with which 
the movable element for measured-value detection was beforehand set up to the device under test which 
has the measurement target point which should be measured While the offset configuration in which 
only a predetermined distance made the outside surface of the aforementioned device under test offset 
outside is created and the aforementioned movable element moves in accordance with this offset 
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configuration, it is characterized by determining that a move path will measure the measurement target 
point describing above. 

[0006] Moreover, the measurement machine concerning this invention is set to the measurement 
machine which measures the aforementioned device under test by moving relatively along with the 
move path with which the movable element for measured-value detection was beforehand set up to the 
device under test which has the measurement target point which should be measured. An offset 
configuration generation means to generate the offset configuration in which inputted into the definition 
information which specifies the configuration of the aforementioned device under test, and only a 
predetermined distance made the outside surface of the aforementioned device under test offset outside, 
While the aforementioned movable element moves in accordance with the offset configuration which 
inputted the information on the measurement target point which should carry out measurement 
describing above, and was generated with the aforementioned offset configuration generation means, it 
carries out having had a move path generation means to determine that a move path will measure the 
measurement target point describing above as the feature. 

[0007] Since according to this invention a move path is generated so that the measurement target point 
may be measured while the offset configuration in which only a predetermined distance made the table 
offset outside outside a device under test is created and a movable element moves in accordance with 
this offset configuration, the external surface of a device under test and an almost fixed distance can be 
maintained, it can be made to move, and a useless travel does not generate a movable element on a move 
path. For this reason, efficient measurement is attained. 

[0008] In addition, generation of an offset configuration is given from the outside and can be performed 
using the CAD data which specify the configuration of a device under test. Repeat measurement of the 
device under test of the same configuration is attained by registering the determined move path into a 
part program. 

[0009] Moreover, when the position which carried out the scan from the measurement target point A in 
accordance with the aforementioned offset configuration to the measurement target point B which 
should be measured to a degree, and projected [ aforementioned ] No. 1 in the offset direction is set to C, 
If a move path is determined that the aforementioned movable element will move to the position 
corresponding to the aforementioned B point, maintaining the position of the offset direction after 
moving the aforementioned movable element from A points to the position of the offset direction of C A 
transit time becomes short and still more efficient measurement is attained by only the part whose 
slowdown and acceleration of a movable element decrease rather than it meets an offset configuration 
completely and forms a move path in it. 
[0010] 

[Embodiments of the Invention] Hereafter, the three-dimensions gaging system which starts the example 
of this invention with reference to an attached drawing is explained. Drawing 1 is the perspective 
diagram showing the outline composition of this system. The drive control unit 2 for incorporating 
required measured value from a three dimensional measurer 1, while this three-dimensions gaging 
system carries out drive control of a three dimensional measurer 1 and this three dimensional measurer 

I , While editing and performing the part program which directs the measurement procedure in the J/S 
control panel 3 and the drive control unit 2 for operating a three dimensional measurer 1 manually 
through this drive control unit 2 Calculation for applying a geometric configuration to the measurement 
coordinate value incorporated through the drive control unit 2 is performed, or it consists of host 
systems 4 equipped with the function which records a part program and is transmitted. 

[001 1] The three dimensional measurer 1 is constituted as follows. That is, on a shock absorbing desk 
10, it is laid so that a surface plate 1 1 may make the upper surface a base side and it may be in 
agreement with the level surface, and the X-axis guide 13 is supported by the upper limit of the arm base 
materials 12a and 12b set up from the both-sides edge of this surface plate 1 1 . The soffit drives arm base 
material 12a to Y shaft orientations with the Y-axis drive 14, and, as for arm base material 12b, the soffit 
is supported by the pneumatic bearing possible [ movement to Y shaft orientations ] on the surface plate 

II. The X-axis guide 13 drives the Z-axis guide 15 prolonged perpendicularly to X shaft orientations. It 
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is prepared in the Z-axis guide 15 so that the Z-axis arm 16 may drive along with the Z-axis guide 15, 
and the soffit of the Z-axis arm 16 is equipped with the probe 17 of a contact process. When the work 5 
with which this probe 17 was laid on the surface plate 1 1 is contacted, a touch signal is outputted to the 
drive control unit 2 from a probe 17, and the drive control unit 2 incorporates the XYZ coordinate value 
at that time. 

[0012] The joy stick 31 for driving the probe 17 of a three dimensional measurer 1 with manual 
operation to XYZ shaft orientations and the coordinate input switch 32 for inputting the XYZ coordinate 
value of the position of the present probe 1 7 into the drive control unit 2 are formed in the J/S control 
panel 3. Moreover, the host system 4 is constituted by a host computer 41, the display 42, the printer 43, 
the keyboard 44, and the mouse 45 grade. 

[0013] Drawing 2 is the block diagram of this system. The drive control unit 2, a printer 43, a keyboard 
44, and a mouse 45 are connected to a display 42 through a display controller 50 while connecting with 
CPU47 through the input/output control unit 46 of a host computer 41 and connecting a hard disk 48 and 
memory 49 to CPU47. In addition, CAD system 51 is also connected to the host computer 41, and a part 
program is generated from a design data, or it is possible to send a measurement result to a CAD system 
51 side. A part program file, the program file for part program edit / execution, etc. are stored in a hard 
disk 48, and the off-line teaching system applied to this invention by such files and hardware of a host 
system 4 is realized. 

[0014] Drawing 3 is the functional block diagram of this off-line teaching system. This system reads 
measurement information, such as a measurement target point added by the CAD system side, with 
CAD data, generates the optimal move path from these information, and registers this as a part program. 
The part program file 61 is a file described by DMIS (Dimentional Measuring Interface Standerd) 
language specification, as shown in drawing 4 . The file by the DMIS language is the language 
specification developed from the first in order to exchange data in both directions between CAD and a 
three dimensional measurer, and the definition information on a geometric configuration and the 
information on a measurement path created as a design value are outputted, and it is used for the use of 
carrying out additional overwrite and returning to a file the measurement result measured based on the 
DMIS language by the three-dimensional-measurer side at the CAD side, from the CAD side. Typically, 
although what was described in this DMIS language is suitable, if the measurement-procedure file in this 
invention is a file including the definition information on the measuring object, it cannot be 
overemphasized by that the file created in other languages is usable. 

[0015] The part program file 61 includes the definition information which defines the geometric 
configuration of the work 5 which is the measuring object on three-dimensions space, and the 
measurement-procedure information which specified whether a measurement target point would be 
approached through what move path to this geometric defined configuration, and a point-of- 
measurement coordinate value would be obtained. Transcriptions, such as a hybrid type (a boundary 
representation/CGS) which used together the boundary representation for expressing a solid model, 
constructive-solid-geometry (Constructive Solid Geometry) expression, or these as definition 
information, are known. As shown in drawing 5 , a boundary representation method is a way coordinate 
values, such as an interface which constitutes it, a ridgeline, and the peak, define a solid model, and has 
the advantage that all complicated configurations can be coped with. As shown in drawing 6 , the CGS 
method is the method of expressing a solid model by defining a basic solid and combining these by the 
set operation, and has the advantage that a data structure is easy. The example of drawing 4 is an 
example which expressed the solid model using the hybrid type, and consists of element definition 
information and boundary definition information. These definition information may be given as they are, 
and may be changed from CAD system 5 1 by part program edit / statement part 62 based on the CAD 
data from CAD system 51. 

[0016] The function in which part program edit / statement part 62 creates definition information and the 
optimal move path based on the CAD data and measurement information from CAD system 51, The 
function to edit the part program file 61 read based on the input inputted by the input section 63 which 
consists of a keyboard 44 or a mouse 45, The part program file 61 is read and it has the function which 
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controls the drive control unit 2 based on the measurement-procedure information described by this file, 
and the function which carries out additional overwrite of the measurement result at the part program 
file 61. The offset configuration generation section 64 creates the offset configuration in which only 
predetermined distance made the front face of the measuring object offset outside based on the CAD 
data from CAD system 5 1 . Moreover, this offset configuration generation section 64 generates an offset 
configuration again from this changed definition information, when the definition information on a part 
program is changed. The move path generation section 65 generates the moving trucking of a probe 17 
based on the measurement information read from CAD system 5 1 through part program edit / statement 
part 62, and the offset configuration generated in the offset configuration generation section 64, and has 
the function which changes the generated move path into the measurement-procedure information on a 
part program, and is outputted to part program edit / statement part 62. 

[0017] The flow chart and drawing 8 which show the procedure for drawing 7 generating a move path 
using this system are the cross section of the work 5 for explaining the procedure. First, the offset 
configuration generation section 64 generates the offset configuration which offset only fixed distance 
from the outside surface of a work 5 based on the definition information on the work 5 generated from 
CAD data (SI). In the example of drawing 8 , an offset configuration has the field where only alpha 
shifted each side of a work 5 outside, as a dashed line shows, and it shows the limitation of a safe move 
field. The offset technique for ball end mills applied by CAD/CAM etc. can be used for the technique of 
offset configuration generation. Since definition information is information which can generate a solid 
model, generation of an offset configuration is easy. 

[0018] Next, the point A which projected the measurement target point on the field (it is hereafter called 
an "offset side") which constitutes an offset configuration, and was projected on the field is searched for 
(S2). Then, the point B that projected the following measurement target point on the offset side 
similarly, and it was projected on the field is searched for (S3). And the position which carried out the 
scan of the offset side top from Point A to Point B, and projected most in the offset direction is set to C 
(S4). And when the position of the offset direction of A points has not projected rather than C, A points 
are shifted to the position of C and a move path is formed on the B point from the point (S6). Moreover, 
when the position of A points is equal to C, the path which moves onto the B point, with the position of 
the offset direction of A points maintained is formed (S7). And processing not more than step S2 is 
repeated until it reaches a final-measurement target point. 

[0019] for example, in the example of drawing 8 , from the point Al which projected the measurement 
target point PI of this drawing (a) on the offset figure D Since the highest position CI when carrying out 
a scan from Al to Bl is equal to the height of Al when forming a move path in the point Bl which 
projected the measurement target point P2 on the offset figure D, as shown in this drawing (b), a move 
path is formed with the height of a point Al . On the other hand, the measurement target point P3 of this 
drawing (a) from the point A2 projected on the offset figure D When forming a move path in point B-2 
which projected the measurement target point P4 on the offset figure D, the highest position C2 when 
carrying out a scan from A2 to B-2 Since it is higher than the height of A2, as shown in this drawing (b), 
it will be made to shift from A2 point to height C2, and the move path from the point to B-2 will be 
generated. 

[0020] Since the move path of a probe is formed along the offset side which only the fixed distance 
alpha separated from each side of a work 5 according to this system, a useless travel is cut down. 
However, in this system, a move path is not altogether formed along an offset side. In the case so that a 
measurement probe may be moved to P4 from the measurement target point P3 of drawing 9 (a) Since it 
is made to once move the place where a turn becomes 4 times at a stretch to the offset valve position 
where the following measurement target point corresponds across an offset side if a move path is formed 
in accordance with an offset configuration As shown in this drawing (b), a turn can become only 2 times 
and can raise measurement efficiency further. 
[0021] 

[Effect of the Invention] The offset [ which was described above ] configuration only a predetermined 
distance made [ offset ] the table offset [ offset ] outside outside a device under test according to [ like ] 
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this invention is created. Since a move path is generated so that the measurement target point may be 
measured while a movable element moves in accordance with this offset configuration A movable 
element can be moved in accordance with the superficies of a device under test, and the effect that 
measurement with the sufficient efficiency which a useless travel does not generate on a move path is 
attained is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j lows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the off-line teaching system of a three dimensional measurer, 
measurement information, such as a measurement target point, is added to the CAD data of a device 
under test, and generating the move path of a probe based on these CAD data or measurement 
information is made. I hear that a probe and a device under test do not interfere, and the point which 
should be taken into consideration when forming a move path is during probe movement. For this 
reason, conventionally, as shown in drawing 9 , a field is formed in the position which only the fixed 
distance alpha separated from the position projected most toward the outside in each direction of XYZ 
of the work 5 which is a device under test. When measurement of a certain measurement target point is 
completed by making the interior of a rectangular parallelepiped which consists of six formed fields into 
a safe field It is made to form the move path of retreating a measurement probe to the above-mentioned 
field, once moving onto the following measurement target point along the above-mentioned field, and 
moving a measurement probe to the following measurement target point. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective diagram showing the composition of the three-dimensions 
gaging system concerning one example of this invention. 

[Drawing 2] It is the block diagram showing the signal and communication-of-information system of 
this measurement machine. 

[Drawing 3] It is a functional block diagram about the move path determination of this measurement 
machine. 

[Drawing 4] It is drawing showing an example of the part program generated by this gaging system. 
[Drawing 5] It is drawing for explaining the expression method by the boundary representation method 
of the device under test dealt with by this gaging system. 

[Drawing 6] It is drawing for explaining the expression method by the CGS method of the device under 
test dealt with by this gaging system. 

[Drawing 7] It is the flow chart which shows the procedure of determining a move path using this 
gaging system. 

[Drawing 8] It is drawing for explaining the procedure of this move path determination. 
[Drawing 9] It is drawing for explaining the conventional move path determination method. 
[Description of Notations] 

1 [ — An J/S control panel, 4 / — A host system, 5 / ~ Work. ] — A three dimensional measurer, 2 — A 
drive control unit, 3 
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[Drawing 51 




^vr) CVO (3D 04J 
[Drawing 61 






[Drawing 7] 



f START } 



i 



J~S1 



— S2 



^S3 



S6 r 




— S4 



S7 



Aa*C<&_MrC 















S2-v 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/3/2003 



Page 4 of 4 




(b) 



[Translation done.] 
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